Kinetic characterization and regulation of purified glutamine synthetase from brain of Clarias batrachus.
Glutamine synthetase (GS) from brain of Clarias batrachus is purified to about 42-fold and characterized at optimum pH and temperature with respect to its kinetic parameters. Values for apparent Michaelis constant of the enzyme for L-glutamine, hydroxylamine and ADP are 50, 62.5 and 0.833 mM respectively. The very low apparent Km for ADP may be specially related to the expression of GS action under high energy bond and also be evidenced by the requirement of enzyme for a high ionic strength of the ADP. The study is extended by examining the effect of various amino acids and metabolites on GS activity in order to gain further understanding of the changes in kinetics and regulation. It reveals that whereas uridine monophosphate and glutamate act competitively with respect to L-glutamine, carbamylphosphate and asparagine act non-competitively. GS activity is markedly inhibited by leucine, aspartic acid and AMP but not by lysine. ATP and methionine sulfoximine behaved as potent inhibitors of the enzyme in vitro. It is suggested that the teleostean GS has most of the properties similar to those reported for mammalian and avian glutamine synthetases. However, it is proposed that kinetic regulation of this enzyme may play a significant role in ammonia detoxication and rate of formation of glutamine-derived neurotransmitters in fish brain.